Detection of 1cen--1q12 lesions in different phases of the cell cycle: dual colour FISH analysis of peripheral lymphocytes from subjects with occupational exposure to petroleum fuels.
Dual colour FISH was used to assess the genotoxic effects of exposure to petroleum fuels and low benzene levels in peripheral lymphocytes of 12 gasoline station attendants. Labelled DNA probes were used for hybridization of the 1cen and 1q12 contiguous regions of chromosome 1, allowing simultaneous detection of hyperploidy and breakages in both interphase and metaphase cells. The analysis of interphase cells (either unstimulated or mitogen stimulated) showed a prevalence of cells with signal separation in exposed workers compared to matched controls. This difference was highly significant (P < 0.001) in stimulated lymphocytes (9.9 +/- 3.3 and 6.5 +/- 1.5 per thousand in exposed and controls, respectively). Far lower incidences of breaks, with no relation to chemical exposure, were detected in metaphase cells (0.3 +/- 0.8 versus 0.7 +/- 1.0 per thousand, respectively). The analysis of post-mitotic, cytokinesis-blocked cells again showed a relatively high incidence of nuclei with displacement of fluorescent signals (7.2 +/- 2.4 and 5.6 +/- 1.7 per thousand, respectively), suggesting that chromatin decondensation, rather than alteration of DNA strand integrity, led to signal separation in interphase nuclei. Even though the mechanism leading to the separation of alpha and classical satellites in interphase nuclei has not been elucidated, the significant association between cytogenetic findings and intensity of benzene exposure (as shown by the analysis of internal exposure biomarkers) suggests that signal displacement in 1cen-1q12 may be a marker of chemical exposure.